High-level synthesis of Johnson grass mosaic virus coat protein in Escherichia coli and its auto-assembly to form virus-like particles.
The coat protein (CP) of Johnson grass mosaic virus (JGMV) auto-assembles to form virus-like particles (VLPs) and hence could be useful for presenting small peptides to the immune system. We are therefore attempting to synthesize JGMV CP in large amounts in Escherichia coli. The JGMV CP-encoding DNA, cloned under the bacteriophage T7 promoter, showed only low levels of CP synthesis in E. coli. The predicted secondary structure of the CP mRNA showed that its translational initiation codon was part of a stable hairpin-loop structure. The initiation codon could be relieved of the hairpin-loop structure by substitution of three neighboring nucleotides. This resulted in a single amino acid change at the N-terminus of the protein. The modified RNA translated very efficiently, resulting in at least 16-fold higher CP accumulation in E. coli. The N-terminal amino acid substitution did not affect CP folding, as it auto-assembled in E. coli to form VLPs.